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1.   use of Salmonella-fret feed

2.   control of Salmonella in breeder flocks, hatchery, and production
operations

3.   application of the Nurmi concept

4.   irradiation of packaged raw poultry

5.  education of farm workers, processing plant workers, food service
personnel, and homemakers

Salmonella-contaminated feeds remain a major source of Salmonella in
poultry (NRC, 1969; GAO, 1974). Infected breeding stock can spread
Salmonella to other farms. The spread of Salmonella agona and Salmonella
hadar in the United States and in England is part of the epidemiological
evidence for the involvement of these sources (Clark et al., 1973; Rowe,
1980). Until feeds are decontaminated by heating, irradiation, or chemical
means they will continue to be a major source of Salmonella.

The Nurmi concept (Pivnick et al., 1981; Stersky et al., 1981) involves
oral administration of the gastrointestinal flora from adult birds into newly
hatched chicks and poults. Newly hatched birds may be infected by a
single Salmonella; however, immediately after introduction of gastroin-
testinal flora from adult birds, chicks become resistant to between 1,000
and 1,000,000 infectious doses of Salmonella. The term "competitive
exclusion" has been used to describe this phenomenon. Colonization of
the intestinal tract with normal gut flora apparently discourages coloni-
zation with Salmonella.Two important factors may be involved: (1) pro-
duction of volatile fatty acids in the caecum and (2) occupation of sites
on the mucosa that Salmonella normally invade. Recently, inocula derived
from pure cultures isolated from the feces of adult birds have shown the
protective effect achieved through the use of fecal material or mixed
cultures derived from feces (H. Pivnick, 1983. Personal communication).
The use of defined pure cultures, instead of fecal material or mixed cul-
tures, may lead to a more widespread application of the Nurmi concept.

Irradiation of poultry with a dosage of up to 0.7 Mrad is effective in
eliminating pathogens, especially Salmonella (Kampelmacher, 1983). The
World Health Organization (WHO) has cleared irradiation of foods with
up to 0.7 Mrad and declared these foods unconditionally safe for human
consumption (FAO/IAEA/WHO, 1977). In the Netherlands, Canada, and
the USSR, clearance has been given for test marketing of chilled and
frozen poultry irradiated with dosages of 0.3, 0.75, and 0.6 Mrad, re-
spectively (Vas, 1977).

Government, industry, and educational institutions have made sporadic
attempts to educate the public about foodborne illness including salmo-
nellosis. A Gallup study (Anonymous, 1979) has shown that these efforts
have been ineffective. Educational efforts such as those in Denmark and